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EEEER Project Boundary
= Rpiers and Streams

Pine Ridge Reservalion
Black Hills Matonal Forest

LIS Highway
mms State Highway
——+ Raitroad

The Dewey Burdock site is located in the SW corner of Custer County and the NW corner of Fall River County on the
Wyoming/South Dakota border. In the southern Black Hills. About 45 miles west of the Pine Ridge Reservation. Very close to
Cheyenne River which is a concern for Oglala Sioux and Cheyenne River Sioux Tribes since the Cheyenne River borders their

reservations.
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1. A Class i Permit Application for the injection of
Hxiviant to mobilize uranium in the ore bodies within
i

nyan Kara aguifers. (lixiviant is Inyan Kara groundwater
with oxygen and carbon dioxide added)

2. A Class V Permit Application Tor the disposal of
treated 1SR waste fluids into deep wells

completed in the Minnelusa aquifer only #
Minnelusa groundwater is NOT an underground source of
drinking watler).
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The Ul

‘& protect
Underground Sources of Drinking Waler
from contamination resulling from injection activities.

Underground source of drinking walter {USDW) means

an aquifer or part of an aquiter which either

« supplies drinking water for human consumption or

» contains a sufficient quantity of groundwaler to supply a
nublic water system

and
» gontains fewer than 10,000 mg/l total dissolved solids.
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ncies at the
iz %§§@

» The Nuclear Regulatory Commission issued a
radioactive materials license for the entire site.

» The South Dakota Department of Environment
and Natural Resources proposed issuance of a

Large Mine Permit for the entire site.
yroposed a Plan of Operations for 13

» The BLM pro
acres of BLNV land within the site boundary.

» The South Dakota Department of Environment
and Natural Resources has proposed issuance
of a groundwater discharge permit for the land

application of treated ISR waste fluids.
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UIC Regulati
iniection wel
well closure.

ons specify permit requirements for
| construction, operation, monitoring and

44 Subpart E—Permit Conditions

4.51 Conditions applicable to all permits.

tablishing permit conditions.

{(al9) Additional conditions. The Director shall impose
on a case-by-case basis such additional conditions as
are necessary to prevent the migration of fluids into
underground sources of drinking water.
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« U0 regulations require the permittee to conduct
considerable testing to provide EPA hydrogeological
and other data before any injection wells are authorized
o operate.

» The gdata must demonstrate vertical confinement to
prevent movement of fluids out of the injeclion zone so
that no USDWs are contaminated.

* The data must also demonstrate that it is possible to
contain the Class Ul injection interval fluids horizontally
to prevent contaminant migration into USDWs.

» Minnelusa water quality data must demonstrate the
injection zone is NOTa USDW, or EPA will not issue
authorization to inject.
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*ermit Violations...

identifies a number of permit violations:
» Failure to demonstrate well mechanical
integrity
« Loss of injection well mechanical integrity
« Lack of compliance with monitoring and
reporting requirements
Migration of ISR contaminants into USDWs

The Safe Drinking Water Act...

« Section 1423 authorizes EPA o take enforcement
actions when UIC regulations and/or permit
conditions are violated.

« Enforcement actions can include requirements for

groundwater remediation activities, if appropriate.
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Explanation

Project Boundary

Proposed
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Boundary

Class lll Wellfields
Ore Deposits
S B ;

5 L Falf River Gounty . © )
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Lpper Chilsan

A% siddlerowsr Chilson

Monitoring Well Rings

Fal Hivae
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Class V Deep Wells

# Deep Injection Well #1
Deep Injection Well #2

L Cheyenne River

Point out

SD WY Border

Custer and Fall River Counties

Dewey Area & Burdock Area

4 proposed wellfields in Dewey Area & 10 proposed wellfields in the Burdock Area.
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Horizontal and Vertical Views of Ore Deposils

Legend
mmmmn Project Boundary
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40 CFR §144.6 Classification of wells,
injection wells are classified as follows:

{a) Class 1. Includes Radioacltive wasle disposal wells which
éﬁj@@i fluid

() Class %f injection wells n@% §§”‘§§:§i§€:§@i§ in the other wells
classes.

Class V wells cannot be radicaclive waste disposal wells,
so that is why the proposed Class V Area Permil requires
treatment of injeclale to radicactive wasle standards.

(c) Class 1. Wells which inject for extraction of minerals
including:

in situ production of uranium or other melals
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HT 146--LUNDERGROUND INJECTION CONTROL PROGRAN:
CRITERIA AND 8TANDARDS

Bubpart B - Criteria and Blandards Applicable to Class | Wells

&146.11 Oriteria and standards applicabls to Class | nonhazardous
waills.

£ 148.12 Construction requirements.

& 146.13 Operating, monitoring and reporting reguirements.
£&148.14 Information to be considered by the Director.

Bubpart D—Criteria and Blandards Applicable to Class 1 Wells

& 146.32 Consbruction reguirements.
£ 148.82 Operating, monitoring, and reporting reguirements.
& 146.34 Information to be considersd by the Direclor,

ED_0053641_00073900-00014



Explanation

Project Boundary

Proposed
Aquifer Exemption
Boundary

N

Class lll Wellfields
Ore Deposits

R ower Fal

Upper Chifson

A% siddlerowsr Chilson

Monitoring Well Rings
C o

Fall Fives
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Class V Deep Wells

I Cheyenne River

# Deep Injection Well #1
Deep Injection Well #2

Point cut

SD WY Border

Custer and Fall River Counties
Dewey Area & Burdock Area

4 proposed wellfields in Dewey Area & 10 proposed wellfields in the Burdock Area.
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This stratigraphic cross section of the geologic formations present at the Dewey Burdock Site shows the proposed injection
zones in the Inyan Kara (green layer near the top) and in the Minnelusa (the blue layers in the middle). Note the thick confining
zone (dark blue layer) between the base of the Minnelusa injection zone and the Madison USDW. This confining zone will isolate

the Class V deep well injectate from the Madison Formation aquifer. Class V draft permit requirements will provide data to
confirm this isolation between the two aquifers.

ED_0053641_00073900-00016



ED_0053641_00073900-00017



S

The Sun 1 Nelson well was drilled into the Madison Formation.
Minnelusa groundwater sample from this well was analyzed.
Total Dissolved Solids ~17,000 mgh
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Go to the South Dakota Stratigraphic Correlation Chart
htipd fwwowsdas, usd edu/pubs/od /OG0 pdf
There has been quite a bit of investigation on the Minnelusa Formation and

correlation of the geclogic units that occur within it across the areas around
Dewey-Burdock.
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Project Boundary
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Class V Deep Wells

# Deep Injection Well #1
Deep Injection Well #2

L Cheyenne River

Point out

SD WY Border

Custer and Fall River Counties

Dewey Area & Burdock Area

4 proposed wellfields in Dewey Area & 10 proposed wellfields in the Burdock Area.
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Glass H Injecton wells inject “lixiviant”

Ligiviant would be composed of Inyvan Kars groundwater with
oxygen and carbon dioxide added.

The uranium will be exiracted from the ore deposit using injection
walls,

The uranium-bearing solution will be pumped to the surface using
extraction wells.

Ewornede of oo be-%te Urondurn Bocovery Welllleld in WY
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Typical five-spot pattern. In three dimensions, the wells follow the uranium deposit. Could be at different depths.

Blue box represents aquifer exemption boundary - this boundary outlines an aquifer that currently does not meet U.S. drinking
water standards.

Goal with restoration process after mining is to get this zone back to baseline water guality.
Stars represent monitoring wells where we do not want to see any change in water quality.
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An Aguifer Exemption is required to inject into
the Class 1 wells for uranium recovery.

An Aquifer Exemption is allowed under UIC
gggﬁéﬁggﬁﬁﬁ Fihe USDW

1.

oes not currently serve as a source of
drinking water and

2. s mineral producing or can be
demonstrated to contain commercially
progucible minerals.
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Dewey Area & Burdock Area
4 proposed wellfields in Dewey Area & 10 proposed wellfields in the Burdock Area.
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T1he Pronosed Class 111

« Requires protection of USDWs around the
AE area through extensive monitoring.
« Excursion monitoring
» More frequent monitoring of a confirmed
excursion.
« Geochemical modeling of an “expanding
excursion plume.”

« Requires the permittee to demonstrate that

contaminants remaining in the wellfield
injection zone after groundwater restoration

will not cross the AE boundary.
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U0 Permity

§ 146.10 Plugging and abandoning injection welis.

{a) Requirements for Class |, I and Uil wells.

{1) Prior to abandoning Class |, Il and 1l wells, the well shall
be plugged ... a manner which will not allow the
movement of fluids either into or between underground
sources of drinking water.

{4) The plugging and abandonment plan ... shall, in the
case of a Class Il project which underlies or is in an
aguifer which has been exempled under §146.04, also
demonstrate adequate protection of USDWs. The Director
shall prescribe aquifer cleanup and monitoring where he
deems it necessary and feasible to insure adeqguate
nrotection of USDWs.,
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Escursion tndlcntor parameters are moes masbile
constituents of the Hxiviant that taove fuster theough
the injection fnterval aouifer than the other

constituents. The proposed evcuirsion indicators are
atkalindty, conductivity and chlovide.

When the excursion indicators move out of the
wellfield injection interval ares and are detected at &
periraeter monitoring well, the event s callod an
Cemerirsiom.

 an excursion is detected at & perimeter monitoring

well, the monitoring frequency of the impacted well s
incrsased o

ery week ot the excorsion plume is
veroved,

The (lass [H permit coguires that the wells impacted
by thw excursion and the monitortng wells the wwarest
impacted mwonitoring wells are

As0 savapled wvery
week in order 1o deterntine

i

srly that an excurston

plume may be sopanding.

tvis requirensent is new (o
the industry,
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The deatt Class T Ares Permir defines an
Heupanding” escursion plume based on additional

monitoring wells belng tmpacted or lncveasing

o

. ;
concentrations of the exvursion indicators. § .
H
The pevmittes most monitor for the other ISR t Excrnple of ar
contaminants in the npacted mondtoring well, I @ expuriding horizontol

axcursion within the
infection interyol
uguifar

the other ISR contarinants are detected in the
excursion monitoring wells, the Permittee rost
develop a geochemical model ro estimnate where

the front of the excursion plume s located,

ot s i, S e o B
o+ sy s S s S TR 0 S S G, R TR0 "

Adver reviswing the model vesules, the THrector
will determine what artions the Permittes should
take to protect LISDWs, tncluding the nstallation
of addigional monitoring wells and aguifer
remediation, i needed,

i
N,
S 0 g,

HISH contaminants crose the anuifer sxemption boundary into the VSTRY, that is & violation of the
Class T permit and the permities would be required to conduet agquifer remediation of the LISIW,

These “expanding plume” excursion monitoring requirements are new to the ISR industry. The down-gradient monitoring wells
are required to verify that contaminants are not moving across the aquifer exemption boundary into the USDW.
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